ABSTRACT
INTRODUCTION
Hepatitis B virus (HBV) infection is an important health concern that can lead to cirrhosis and hepatocellular carcinoma, both with a high morbidity and mortality rate [1, 2] . In Chronic hepatitis B, there are some agents that can have a significant role in progression to cirrhosis, such as age, sex, co-infection with hepatitis D, high levels of ALT, high HBV-DNA viral load, HBeAg status and HBV genotype [3] .
Moreover, of the above-mentioned causes, it seems that Non Alcoholic Fatty Liver Disease (NAFLD)-a chronic liver disease that is defined by lipid droplets in more than 5% of hepatocytes [4] and characterized by diffuse fatty inflammation and infiltration-is also a reason for leading to advanced liver disease in almost 15% -20% of the patients [5] ; however, its prevalence differs in different patient populations and geographical locations [6] . It is estimated that its prevalence is 20% in the general population, ranging from 15% to 39%. NAFLD is the most common liver disease in the United States [7] .
It has been shown that the frequency of chronic heaptitis B is 27% -51%, while chronic hepatitis C has a frequency between 31 and 72% [8] .
In particular, steatosis is now well-recognized as a factor that accelerates with the development of fibrosis in chronic hepatitis C. In other words, livers with fatty changes are more vulnerable to be fibrosed and inflamed when they are faced with other liver diseases. There are many studies regarding the effect of NAFLD on the progression of chronic hepatitis C disease [9] [10] [11] .
However, there is little data on the co-existence of NAFLD with chronic hepatitis B and the outcome of this chronic viral liver disease. In this study, we aimed to evaluate the effect of NAFLD on long-term prognosis of chronic hepatitis B.
PATIENTS AND METHODS

Patients
Ninety four chronic hepatitis B patients who were referred to the Digestive Disease Research Centre (DDRC) of Shariati Hospital from Jan 2006 to Jan 2009 were enrolled in a nested case-control study. The mean ± SD of OPEN ACCESS age was 43.24 ± 12.22 years. Patients with other liver diseases such as hepatitis C and autoimmune hepatitis were excluded from the study.
The diagnosis of chronic hepatitis B was established through the positivity of hepatitis B surface antigen for more than 6 months, elevated alanine aminotransferase levels and serum HBV-DNA viral loads.
To investigate the effect of non alcoholic fatty liver disease on the prognosis of chronic hepatitis B, these patients were divided into 2 groups of with and without non-alcoholic fattyliver disease, according to the findings of liver biopsy.
Biochemical, virologic and pathologic factors, and liver enzymes levels were measured every 3 months from the beginning of the study, while measurement of HBV-DNA viral load was done every 6 months using TaqMan RealTime Polymerase Chain Reaction assay with a dynamic range of quantification from 54 to 1.1 × 108 IU/ml (1.7 to 8.0 log10 IU/ml) [12] .
Liver biopsy was performed 2 times, at the beginning and at the end of the study. Then, histological analysis of the liver sections was reviewed by two hepatopathologists who were blinded to the clinical data [13] . The presence of steatosis was diagnosed according to the Kleiner's classification [13] . This scoring system consists of the following: percentage of macrovesicular steatosis (0 -3), lobular inflammation (0 -3), ballooning degeneration (0 -2), stage (0 -4) and portal inflammation (0 -1). In the classification of steatosis, less than 5%, 5% -25% and more than 25% steatosis were considered normal, mild, and severe fat deposition, respectively [13] . Moreover, other related factors Such as age, gender and BMI were evaluated, as well.
Statistical Analysis
Data was analyzed with SPSS (Inc., Chicago, IL, USA) software.
The results of quantitative and qualitative variables were presented as mean ± SD and percentages, respecttively.
Moreover, in order to assess the trend of virological, biochemical and histological markers of all patients and each subject in the NAFLD group and compare them with the control group, repeated measure analysis was used.
For all comparisons, P value <0.05 was considered significant.
RESULTS
Cases and Controls
Ninety four patients with chronic hepatitis B (CHB) were enrolled in our study. Then, based on the existence of non-alcoholic fatty liver disease (NAFLD), subjects were divided into two groups: forty-four patients with NAFLD in the case group and fifty patients without NAFLD in the control group. NAFLD was confirmed by liver biopsy, which was available and done for all patients. HBV genotype was D in all patients [14] . Demographic and biochemical characteristics of the patients are shown in Tables 1 and 2. In the NAFLD group, during 3 years, AST (Figures 1  and 2) was sometimes in the normal range while ALT was always above the normal limit. It is important to note that the trend of both AST and ALT in the NAFLD group was higher than the control group (AST: 41.45 ± 2.91 vs. 37.37 ± 2.72 and ALT: 57.95 ± 4.37 vs. 45.97 ± 4.09). Regarding liver histopathology (Figures 3 and 4) , the stage and the grade scores were higher in cases than controls (1.67 ± 1.3 vs. 1.2 ± 1.18 ). During the 3 years, stage significantly increased (P = 0.002), while grade decreased insignificantly (P = 0.091). Just the same, Westin et al. found that the progression of fibrosis on follow-up liver biopsies was more prevalent in patients with steatosis in the first biopsy [15] . NAFLD had no impact on HBV-DNA level (Figure 5) . In other words, the level of HBV-DNA in the case group was lower than the control group (2.41 ± 1.87 vs. 3.44 ± 1.76) at the end of the study while it was very high in the beginning of the study (>100,000 vs. <20,000 copy/ml). 
DISCUSSION
In this study, we tried to investigate the effect of NonAlcoholic Fatty Liver Disease (NAFLD) on histologic, viral and biochemical characteristics of chronic hepatitis B.
Non Alcoholic Fatty Liver Disease (NAFLD) is a metabolic disorder which affects the liver parenchyma, leading to liver cirrhosis.
It has been shown that hepatic steatosis is present in more than 30% -70% of the patients with chronic hepatitis C and that NAFLD can accelerate liver damage. In such patients, the prognosis and response to anti-viral medications like Ribavirin and Peginterferone is poor [16] .
Also, it has been documented that a fatty liver makes patients more vulnerable to other liver injury factors, facilitating fibrosis and inflammation in chronic hepatitis C [17] .
However, data regarding the concurrent chronic hepatitis B and non-alcoholic fatty liver disease is limited.
Our findings showed that components of chronic HBV, including liver enzymes and liver histology (stage and grade), were influenced by NAFLD while HBV-DNA viral load showed no correlation with NAFLD existence as both the aforementioned factors increased during the three years of study. In other words, HBV-DNA viral load had no relationship with NAFLD.
Our study also showed that obesity (BMI > 30) was more frequently seen in the NAFLD group compared to the control group (36.4% vs. 12% kg/m 2 , P = 0.02), meaning that hepatic steatosis in NAFLD patients is probably due to host factors rather than viral factors [18, 19] .
Also, our analysis showed no significant interaction between liver enzymes (AST, ALT) and age or BMI.
In summary, concurrent NAFLD and chronic hepatitis B can lead to liver fibrosis and inflammation and result in abnormal liver enzymes, especially ALT.
